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Establishment and production COStS for vineyards have increased since 1973. Current COSt 
estimates may be obtained by writing the Department of Agricultural Economics, 200 
Mumford Hall, University of Missouri, Columbia, Missouri 65201. 
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Introduction 
The recent increase in demand for grapes and grape products has stimulated in-
terest in expanding the Missouri grape industry. Although not now a significant part 
of Missouri 's agricultural production, conditions necessary for grape production in 
this state are highly favorable. Furthermore, new technology such as the mechanical 
grape harvester offers the potential to reduce costS and labor requirements which until 
recently have tended to limit the acreage under control of family farms. 
The purpose of this report is to present economic information on establishment 
and growing costs for typical commercial grape producers in the south-central region 
of the state. Centered around the Rosati community, this is Missouri's most impor-
tant grape area, producing over half of the total state production in recent years. 
Trends in Missouri Grape Production 
Since 1959, Missouri grape production has increased by about 50 percent, while 
both the number of farms producing grapes and total state acreage has declined ( fable 
1). The average grape grower had less than one-half acre in 1959 and now averages 
over 7. 5 acres. The small family vineyard is rapidly disappearing and new vineyards 
are being established by larger growers. The increase of new vineyard inventory has 
substantially raised average yields from under two tons per acre in 1959 to an esti-
mated 3.5 tons per acre presently. 
Grape production in Missouri is highly concentrated in three counties-Craw-
ford, Phelps, and Barry. In 1969, 37 farms in these three counties accounted for over 
90 percent of total state production, while Phd ps and era wford counties together 
produced 55 percent of state production. The production in the Rosati area contrib-
utes over one-half million dollars to farm income annually. 
Historically, the production of grapes in the Rosati area was started by Italian 
immigrants about the turn of the century. Most grapes harvested were used either for 
household consumption or sold to travelers on the St. Louis-Springfield Road, later 
known as U. S. Highway 66. Prohi:bition brought a large increase in demand for 
grape products, and acreage during this period expanded significantly. Expansion of 
grape processing into commercial production of juice and jelly brought about other 
acreage increases. 
The Natio nal Grape Co-Operative Association, formed during WW II, com-
bined the efforts of concord grape growers to eliminate crop surpluses and widely 
fluctuating market prices. With guaranteed markets, concord acreage was distributed 
among members on an allotment basis and grape acreage remained relatively stable 
through the 1950's and the 1%0's. The co-operative later acquired controlling inter-
est in Welch Grape Juice Company and in 1956 it wholly acquired W elch Foods. As 
3 
TABLE l. TRENDS IN MISSOURI GRAPE PRODUCTION AND 
PRINCIPAL PRODUCING COUNTIES, 1959-1969* 
STATE PHELPS, CRAWFORD, AND BARRY COUNTIES 
3-County percent 
.+>-
farms acres tonnage farms acres tonnage of state total 
1959 5300 1503.5 2736 212 1065.9 1940 71 
1964 2115 1062.0 3184 125 8553.5 2558 80 
1969 157 1188.0 4014 37 910.0 3614 90 
*AII figures from Missouri Agriculture Census for 1959, 1964, 1969. 
part of the National Grape Co-operative, growers in the Rosati area now have a 
guaranteed market for their concord grapes and are consistently paid premium prices. 
Economics of Grape Production' 
The economic decision to produce grapes is a complex matter. After planting, 
vines must mature for three to four years before bearing grapes and full production 
does not begin until a year or two later. Once established, however, a vineyard will 
produce for 30 to 40 years or even longer depending on care and growing conditions. 
The high initial investment therefore yields no significant returns for three to four 
years. After that production remains relatively constant, but costs and returns depend 
on unknown future grape and input prices. In order to provide a better basis for de-
cision making, this report separates the first three-year establishment costs from the 
annual production costs of a mature vineyard. 
Annual production cOSts for established vineyards were derived from a detailed 
survey taken in May, 1973 of 11 different producers in the Rosati area. These 11 
farms represented a total of 281.5 acres of which 270 acres were three or more years 
old. Although the survey was not a random sample, it was considered representative 
of commercial producers as it accounted for over ~O percent of the grapes grown in 
the area. 
All growers surveyed were relatively experienced producers, having grown grapes 
for at least ten years. The farms varied from owner-grower operations in which al-
most all labor was provided by. the operator and his family, to owner-manager farms 
where nearly all labor was hired. Grape acreage on these farms varied from 7 to 72 
acres with an average acreage of 25 .5 acres. Cultural practices did not vary signifi-
cantly from farm to farm with the exception of fertilizer and lime applications. Al-
though the rate of application per acre affected input costs somewhat, the greater ef-
fects were on yields. 
Of the total surveyed acreage, 82 percent was of the Concord variety with the 
remainder in various table and wine varieties. Cultural practices for these farms did 
not vary from one ;variety to another, thus no distinction in cost was made by variety 
produced. Economic returns varied however, due to yield and market price differences. 
Since insufficier.t information was available from these producers regarding estab-
lishment costS, these costs were based on recommended cultural practices using cur-
rent market prices for establishment inputs . Therefore, establishment cOSts as reported 
here are estimates, while production costs for mature vineyards represent actual re-
sults from the survey. 2 
Establishment Costs 
Estimates on establishment cOSts are provided for the first three years. Of total 
establishment costs, about 20 percent are incurred in the first year, 50 percent in the 
second, and the remaining 30 percent in the third year. The total three-year charge 
was estimated at $1387.69 per acre. An estimate of the total cash outlay is given for 
the grower who already owns his land and machinery and provides his own labor. 
On this basis, the total three-year cash outlay was estimated at $668.86. 
Table 2 shows a breakdown of first year establishment costs. Major costs are for 
'COStS in this study reRect those in the Rosati area. COStS in other areas of the state would nOt be expected 
to differ greatly except for items such as labor, land chatges, and hauling expenses. 
'COSt estimates for machinery operation, and depreciation for establishment COStS were derived and adapted 
from Carrer Price, J. N. Moore, and others, Guidelines for Production of Setetied Fruit Crops in Arkansas, Special 
Reporr 20, Agriculrural Experiment Srarion, Universiry of Arkansas, Fayerreville, July, 1973. 
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TABLE 2. VINEYARD ESTABLISHMENT COSTS 
FIRST YEAR* 
Item Unit Quantity Price ($) 
Plants each 544 .175 
Fertilizer and lime 
Tractor Operation hour 6.05 1. 41 
Equipment Operation acre 8.83 
Cover crop acre 1. 29 
Labor hour 31.72 2.00 
Taxes on Equipment acre .97 
Interest on Operating acre 17.51 
Capital 
Land Charge aCre 22.50 
Cash outlay per acre 
First year establishment charge 
*See Methodological Notes for Table 2 
Amount ($) 
95.20 
58.04 
8.53 
8.83 
1.29 
63.44 
.97 
17.51 
22.50 
$170.10 
$276.31 
plants, land preparation and soil treatment. Fertilizer and lime expense is relatively 
high due to the fact that all soil deficiencies are assumed to be corrected in the first 
year. Land preparation includes labor, tractor and equipment operation, as well as 
planting the cover crop. Labor charges are especially high because planting requires 
hand labor. Calculated on the basis of cash outlay, $170.10 was the estimated first 
year charge excluding labor, tractor, machinery, and land cOSts. Thus of all COStS, 
over 60 percent require cash outlays. 
Second year costs of establishing a vineyard were estimated at $688.77 (Table 3). 
This second year charge was the highest of the three establishment years due largely 
to costs incurred for posting and wiring. Posts and wire together account for half of 
the tOtal second year charges and for over 80 percent of the estimated cash outlay of 
$408.80. The sum of the first two-year total charges was $965.08, while the sum of the 
first two-year cash outlay charges was $578.90. 
Third-year establishment costs (Table 4) are similar to production costs for the 
remaining life of the vineyard except that full harvesting costs are not included. Labor 
was the largest single cost item due to large amounts of hand labor needed for tying 
and training vines. This amount was nearly half of the total third year expense of 
$422.61. The estimated cash outlay was $89.96. Fertilizer and spray materials accounted 
for two-thirds of these costs. Although some spray materials may be needed in the first 
two years for vine protection, the first significant charge for spray materials is incurred 
in the third year, primarily for fruit protection. 
An analysis of establishment costs during the first three years shows that 70 per-
cent of total establishment costs and 86 percent of all cash outlay costS are incurred 
during the first two years. Interest on operating capital increases each year due to the 
cumulative effects of costs. Interest charges only amount to 12 percent of total three-
year establishment COSts, but constitute 20 percent of all cOStS incurred in the third 
year. Labor costs account for 35 percent of total three-year establishment charges and 
86 percent of these labor COStS are incurred in the second and third year. Purchased 
inputs (fertilizer, plants, spray materials, pOStS, and wire) account for nearly 43 per-
cent of total establishment charges. This implies that taxes, machinery operation, and 
land charges account for about 10 percent of the establishment charges. 
Production Costs 
Production costs for established vineyards were broken into four major categories: 
1) labor, 2) growing materials and supplies, 3) other costs including depreciation, 
taxes, insurance, and interest, and 4) harvesting costs. Harvest costs were determined 
for both hand and machine harvesting. Hand harvesting costs were obtained from 
184 acres of concord grapes producing 736.3 tons , and machine harvesting costs were 
obtained from 86 acres producing 340 tons. All production COStS were obtained from 
survey data and are simple averages based on 11 farms producing 270 acres. 
• lAbor Costs 
Table 5 presents detailed data on labor hours and costs by operation excluding 
labor associated with harvesting. Per acre labor COStS totaled $125.98 for 64 hours of 
labor. Seventy percent of all labor was hired. Pruning and tying together accounted 
for 46 percent of all labor charges, although spraying and cultivating were also sig-
nificant items. Actual wage rates were $2 per hour with the exception of tying which 
was $1.75. Non-paid family labor cOStS were charged at these same rates. 
• Growing Materials and Supplies 
Table 6 presen'i:s growing material and supply COStS for the surveyed farms. These 
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TABLE 3. VINEYARD ESTABLISHMENT COSTS 
SECOND YEAR* 
Item Unit Quantity Price ($) 
Plants each 16 .175 
Fertilizer pounds 300 .105 
Tractor Operation hour 5.4 1.41 
Equipment Operation acre 1 7.60 
Posts (line and corner) each 405 .75 
Wire roll 8 4.69 
Labor hour 104.4 2.00 
Taxes on Equipment acre 1 .97 
Interest on acre 1 64.34 
Operating Capital 
Land Charge acre 22.50 
Cash outlay per acre 
Second year establishment charge 
Total cumulative establishment charge 
*See Methodological Notes for Table 3. 
Amount ($) 
2.80 
31.50 
7.61 
7.60 
303.75 
37.50 
208.80 
.97 
65.74 
22.50 
$408.80 
688.77 
965.08 
'D 
TABLE 4. VINEYARD ESTABLISHMENT COSTS 
Item Unit 
Fertilizer Ibs. 
Spray Materials acre 
Tractor Operation hour 
Equipment Operation acre 
Taxes on Equipment acre 
Interest on acre 
Operating Capital 
Land Charge acre 
Labor hour 
Harvesting and 
H au Ii ng Expenses 
Cash outlay per acre 
T ota I th ird year expense per acre 
Total cumulative expense per acre 
*See Methodological Notes for Table 4 . 
THIRD YEAR* 
Quantity Price ($) 
300 .105 
1 29.62 
6.52 1.41 
1 11.04 
1 .97 
1 87.32 
1 22.50 
103 2.00 
Amount ($) 
31.50 
29.62 
9. 19 
11. 04 
.97 
92.58 
22.50 
206.00 
19.21 
$ 89.96 
422.61 
1,387.69 
TABLE 5. ANNUAL LABOR USED IN GROWING OPERATIONS FOR 
GRAPE PRODUCTION IN ROSATI AREA, 1972-1973 
Hours Hours 
Operation Hired Non-paid Total Total Labor 
Labor Forni Iy Labor Hours Cost 
Per Acre Per Acre Per Acre Per Acre ($) 
Pruning 14.84 6. 16 21.00 42.00 
Brush Chopping .32 .96 1. 28 2.56 
Trellis repair 1.08 1.47 2.55 5.10 
Layering .34 .70 1.04 2.08 
>-' Tying 8.14 1.43 9~ 57 16.74 
0 Weed Control 1.07 1. 19 2.26 4.52 
Fertilization .42 .41 .83 1. 66 
Suckering 2.75 .68 3.43 6.86 
Spraying 2.62 3.60 6.22 12.44 
Planting Cover Crop 1. 90 . 19 2.09 4.18 
Cultivation 6. 00 2. 20 8.20 16.40 
Other 5.72 5.72 11. 44 
Total 45.20 18.99 64.19 125.98 
*See Methodological Notes for Table 5. 
TABLE 6. GROWING MATERIAL AND SUPPLY COSTS* 
FOR GRAPE PRODUCTION IN ROSATI AREA, 1972-1973 
Costs Costs Per Ton 
Item Per Acre at alternative yields for 
3 tons 4 tons 6 tons 8 tons 
Small tools 1. 98 0.66 .50 .33 .25 
Gas and oil 13.26 4.42 3.31 2.21 1. 66 
Equipment tires and 14.75 4.91 3.69 2.46 1. 84 
repair 
Truck license .52 . 18 . 18 .09 .06 
Truck insurance 2. 20 .73 .55 .37 . 28 
Truck inspection .09 .03 .02 .01 .01 
..... Telephone 1. 66 .55 .42 .28 .21 
..... Electricity 1. 79 .60 .45 .30 .22 
Machine hire 3.04 1.01 . 76 .51 .38 
Grape roots 4.37 1. 45 1. 08 .73 .55 
Vineyard posts 6.10 2.03 1. 52 1. 02 .76 
Ferti I i zer 17.88 5.96 4.47 2.98 2.24 
Lime 4.11 1.37 1.03 .69 .51 
Cover crop 2.61 .88 .66 .44 .33 
Spray materials 30.31 10. 10 7.58 5.03 3.78 
Trellis wire .30 .11 .08 .05 .04 
Twine, Tying wire 1. 87 .63 .46 .31 .23 
Farm average dues . 01 . 00 .00 .00 .00 
Advertising .07 .02 .02 .01 .01 
Other 5.47 1. 82 1. 37 .91 .68 
Total 112.39 37.46 28. 10 18.73 14.04 
*See Methodological Notes for Table 6. 
costs amounted to $112.39 per acre. Significant items were spray materials, fertilizer, 
petroleum products, and machinery upkeep. These four categories accounted for two-
thirds of all material and supply costs. All items reflect actual amounts of inputs used 
by the surveyed farms rather than recommended or optimal quantities. Fertilizer and 
lime applications averaged considerably less than recommended levels, while applica-
tion of spray materials tended to follow recommended levels. All items listed include 
only that portion directly attributable to vineyard operations. General overhead costs 
(telephone, electricity, etc.) attributable to grape production were derived from grower 
estimates. These varied from farm to farm but in no case were they important items 
in total production cOSts. 
-Other Indirect Costs 
This cOSt category includes depreciation, interest and insurance cOStS for build-
ings and equipment, land and personal property taxes, and interest charges on fixed 
and operating capital (Table 7). Due to the nature of these costs few are incurred as 
direct cash outlays. This applies especially to land charges -the major COSt item in 
this category. The relatively high land costs reflect average vineyard values of over 
$1 ,500 per acre at a 7 percent annual interest rate. 
Interest charges on operating and fixed capital were calculated at an 8 percent 
annual rate. Operating items include cash outlay for growing materials and supplies, 
hired labor, and harvest costs. These averaged $13.23 per acre. Fixed capital interest 
charges are included in machine, building, and land charges. Insurance costs averaged 
$125 .58 per farm or $5.16 per acre. 
- Harvesting Costs 
Harvesting costs vary directly with yield regardless of whether the grapes are 
harvested by hand or machine. Growers paid an average of 40 cents per 40 lb. box or 
TABLE 7. OTH ER INDIRECT COSTS* 
FOR GRAPE PRODUCTION IN ROSATI AREA, 1972-1973 
Item 
Total Machine Costs per acre 
Total Building Costs per acre 
Insurance per acre 
Land Charges 
Interest cost per acre $105.78 
Taxes per acre 4.55 
T ota I per acre 
Interest cost per acre for operating capital 
Total 
*See Methodological Notes for Table 7. 
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Cost 
$ 31. 62 
3.30 
5.16 
110.33 
13.23 
$163.64 
$20 per ton for hand picking (Table 8). An additional $15.29 per ton was incurred 
for crate distribution, full crate handling, hauling, insurance, and record keeping. 
Family labor was charged at the same rate as hired harvest labor. 
TABLE 8. HARVESTING COSTS* 
FOR GRAPE FARMS IN ROSATI AREA, 1972-1973 
Hand Harvesting: 
Harvest materials and supplies 
Harvest labor and hauling 
Total hand harvesting costs 
Machine Harvesting:* 
Cost/Acre 
$ 12.47 
141. 31 
$153.78 
$129.24 
* Includes picking, handling, hauling and insurance. 
Cost/Ton 
$ 3. 12 
35.29 
$38.41 
$32.50, plus $27 
per ton for ea ch 
ton over four 
tons per acre. 
Machine harvesting was contracted on a custom basis at a minimum rate of $100 
per acre plus an additional $27 for every ton over 4 tons per acre. Costs for the sur-
veyed growers averaged .$32.50 per ton at an average yield of 4 tons per acre. This 
charge included picking, handling, hauling, and insurance COSts. 
As can be noted in Table 8, hand picking cOSts about $6 per ton more than ma-
chine harvesting. However, the incentives for growers to switch to machine harvest-
inggo beyond the $6 per ton savings. The harvest season for the typical grower can 
be reduced from two weeks to two days. Furthermore, because the grower deals only 
with the owner of the harvestor, procuring other harvest labor is eliminated. The re-
duction of anxiety is sufficiently great that many growers expressed the feeling that 
they would pay even higher rates for machine harvesting than to be subjected to the 
possibilities of not recruiting enough labor, having bad weather, or machine break-
down. 
Summary of Total Production Costs 
Table 9 presents a summary of total production costs per acre and for alternative 
yields. Total annual costS at a four-ton yield were computed at $540.81 per acre. Har-
vest COStS accounted for nearly one-fourth of the total. Three other items, growing 
materials and supplies, labor cost, and land interest charges account for over 60 per-
cent of total production costs. All other items account for less than 15 percent of all 
COSts. 
With increased yields, harvest COStS account for a growing part of per ton total 
production costs, while all other items decline on a per-ton basis. Thus at a yield of 
three tons per acre, per-ton costs excluding harvest were $136.93 while at six tons, 
they were $51.35. It is thus evident that substantial reductions in per-ron COStS ex-
cluding harvest can be realized with increased yields. 
Calculated on the basis of cash outlay, about $330 per acre is required for a four-
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TABLE 9. TOTAL PRODUCTION COSTS 
FOR GRAPE FARMS IN ROSATI AREA, 1972-1973 
Per Ton Costs at 
Per Acre 
13 tons 
alternative yields for 
Item Costs 4 tons 6 tons 8 tons 
Growing materials 112.39 37. 46 28 . 10 18.73 14.05 
and supplies 
..... Labor cost 125.98 41. 99 31.50 20.99 15.75 
~ Harvest cost (4 T. yield) 130.00 32.50 32.50 32.50 32.50 
Total machine cost 31.62 10.54 7.91 5.27 3.95 
Total building cost 3.30 1. 10 .83 .55 .41 
Insurance costs 5.16 1.72 1. 29 .86 .65 
Interest costs for land 105.78 35.26 26.44 17.63 13.22 
Tax cost on land 4.55 1.52 1. 14 .76 .57 
Interest cost on variable 13.23 4.41 3.31 2.21 1. 65 
inputs 
Vineyard depreciation 8.80 2.93 2.20 1.47 1. 10 
Total 540.81 169.43 135.22 100.97 83.85 
ton per acre yield. As noted previously , machine, building, land, and labor charges 
are excluded in this calculation. Cash outlay costs amount to around 60 percent of 
total costs, but increase substantially with yield increases due to harvest charges. 
Methodological Notes 
TABLE 2 
plants-S44 plants per acre, based on 8' x 10' spacing. 
fertilizer and lime-based on recommended first year application per acre of: 2 cons lime @ 
$4.27/t., .5 tons of raw rock phosphate @ $28/t., 200 lbs. potassium sulfate @ $O.125llb., 
and 100 lbs. ammonium Nitrate @ SO.10S /lb. 
tractor operation -includes gas, oil, repairs, depreciation, and interest charges to operate 
tractOr for estimated life (in hours). These coefficients were derived from srudies in Arkan-
sas, modified to meet Missouri conditions. (see Carter Price, footnote 2, page S) 
equipment operation - includes gas, oil, repairs, depreciation, and interest charges to operate 
equipment for estimated life. Coefficients derived from studies by Carter Price, (foomote 
2, page S). 
cover crop- includes seed COSt only. It is assumed that the first year planting will not be 
plowed under until after the third year. 
labor-hours included here are only for land preparation and planting. 
interest on operating capital-an 8% interest charge on expenditures for plants, fertilizer and 
lime, cover crop, labor, and taxes on equipment. ($218.94) @ 8%. 
land charge-based on land price of $37S/acre, interest cost at 6% amounts to $22.S0/yr. 
TABLE 3 
All costs treated in the same manner as the first year with the noted exceptions below. 
fertilizer -based on recommended application of 200 lbs. of 12-12-12 @ $0.10S/ lb., and 100 
lbs. ammonium nitrate @ $0.10S/lb ... This application is to continue through the life of 
the vineyard. 
posts-includes all line and corner POStS needed for trellis building and bracing. 
interest cost-includes plants, fertilizer, POStS, wire, labor, taxes on equipment ($S8S.32) 
plus the sum of the first year charges for these same items ($218.94) and the interest 
charge on operating capital for the first year ($17.51). This equals $821.77 @ 8%. 
cash outlay- includes plants, fertilizer, gas for tractor and equipment operation ($2), pOSts 
and wire. This sums co $378.52. An 8% interest charge was added for this sum paid out. 
($30.28). 
TABLE 4 
CostS treated in the same manner as the first two years with the noted exceptions below. 
spray materials-based on recommended applicarion per acre per year of 6 lbs. Carbaryl @ 
$0.611Ib. , 10.5 lbs. Folpet @ $0.78/lb., 3Ibs., Diazinon @ $2.09/lb., 1O.S lbs Ferbam 
@ $0.S4/lb. , 1 lb. Guthion @ $2.65/lb., and 6 lbs. Malathion @ $O.53/lb. 
interest on operating capital-previous charges ($804.26) plus interest charge for the second 
year ($6S.74) and charges for fertilizer, spray materials, harvesting and hauling expenses, 
taxes on equipment, and labor, ($287.30) @ 8% = $92.S0. 
harvesting and hauling expenses-based on hand harvesting rates for a 1h ton per acre yield. 
cash outlay-includes: fertilizer, spray materials, gas for tractor and equipment operation, 
taxes on equipment, harvesting and hauling expenses plus an 8% charge for these items. 
total third year income-based on a l~ ton per acre yield. 
TABLE 5 
Figures represent the actual number of hours that growers spent in their vineyards at each 
operation for one acre. All wage rates were figured at $2.00/hr. with the exception of rying which 
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was charged at $1.75. In this calculation, no charge was made for the grower's management of his 
own vineyard. 
TABLE 6 
These figures are actual amounts spent on these items for application to the vineyard. It 
is important to note on higher yields (6-8 ts./acre) fertilizer cOStS and spray materials would most 
likely run higher. Of all items listed, the amounts shown represent only the portion attributed to 
vineyard operations. 
TABLE 7 
Machine COJt per acre-represents actual depreciation and interest charged against vineyard 
machinery for the surveyed farms in 1972. 
Building cost per acre-represents actual depreciation and interest charged against vineyard 
related buildings in 1972. If a building had another purpose, only the portion attributable to vine-
yard operations was counted. In each case the grower's home was not included. 
Imurance cost per acre-included insurance on buildings and liability insurance. Only th, portion 
attributable to vineyard operations was counted. 
Interest cost per acre- was arrived at by taking value per acre of each vineyard, summing the total 
values and dividing by 270 acres to get an average value per acre. This value was then taken times 
7% to arrive at an opportunity cOSt for invested capital. 
Interest on operating capital- included cash ourlay for growing materials and supplies, hired labor 
for growing operations, and harvest costs ($32.501t.) based on a 4t.lacre yield for 270 acres rimes 
an 8% annual interest charge. Since this capital is borrowed for about 6 months, the total was 
multiplied by 4%. 
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